YAP overexpression affects tooth morphogenesis and enamel knot patterning.
Teeth develop through distinct morphological stages. At the cap stage, a compactly clustered and concentrically arranged cell mass, the enamel knot, appears at the tip of the enamel organ. Cells in this knot express sets of key molecules, and as such have been proposed to act as a signaling center directing tooth morphogenesis and tooth cusp formation. YAP is a transcriptional co-activator of the Hippo signaling pathway that is essential for the proper regulation of organ growth. In this study, we analyzed the tooth phenotype in transgenic mice that overexpressed a constitutively active form of YAP in the dental epithelium. We found that overexpression of YAP resulted in deformed tooth morphogenesis with widened dental lamina. In addition, the enamel knot was mislocated to the upper portion of the enamel organ, where it remained devoid of proliferating cells and contained apoptotic cells with intense Edar transcripts and reduced E-cadherin expression. Interestingly, some signaling molecules, such as Shh, Fgf4, and Wnt10a, were not expressed in this mislocated enamel knot, but remained at the tip of the enamel organ. Analysis of these data suggests that the signaling center is induced by reciprocal epithelial-mesenchymal interactions, and its induction may be independent of the enamel knot.